t « 


L 

Hits 

S arch Text 

DB 

Tim stamp 

Numb r 





1 

204 

pr bst-j$.in. 

USPAT; 

2002/10/28 




US-PGPUB; 

16:50 




EPO; JPO; 





DERWENT; 





IBNLTDB 


2 

10 

probst-j$.in. and integrally 

USPAT; 

2002/10/28 




US-PGPUB; 

16:51 




EPO; JPO; 





DERWENT; 





IBM.TDB 


3 

33842 

429/$.ccls. 

USPAT; 

2002/10/28 




US-PGPUB; 

16:51 




EPO; JPO; 





DERWENT; 





IBM.TDB 


4 

8363 

429/$.ccls. and (grid "current collector" 

USPAT; 

2002/10/28 



substrate) 

US-PGPUB; 

16:52 




EPO; JPO; 





DERWENT; 





IBM.TDB 


5 

362 

429/$.ccls. and ((grid "current collector" 

USPAT; 

2002/10/28 



substrate) nearS (integral integrally ((single 

US-PGPUB; 

17:11 



unitary one) adj piece) unitary)) 

EPO; JPO; 





DERWENT; 





IBM.TDB 


6 

796585 

(screen$1) grid$1 

USPAT; 

2002/10/28 




US-PGPUB; 

16:59 




EPO; JPO; 





DERWENT; 





IBM.TDB 


8 

44 

(((screen$1) grid$1) near3 (integral 

USPAT; 

2002/10/28 



integrally ((single unitary one) adj piece) 

US-PGPUB; 

17:09 



unitary)) and 118/$ 

EPO; JPO; 





DERWENT; 





IBM.TDB 


9 

209098 

(holder support carrier platent boat) with 

USPAT; 

2002/10/28 



(screen$1 grid$1 substrate$1 article$1 

US-PGPUB; 

19:22 



collector) 

EPO; JPO; 





DERWENT; 





IBM.TDB 


10 

5106 

((holder support carrier platent boat) with 

USPAT; 

2002/10/28 



(screen$1 grid$1 substrate$1 article$1 

US-PGPUB; 

19:06 



collector)) with (integral integrally ((single 

EPO; JPO; 




unitary one) adj piece) unitary) 

DERWENT; 





IBM.TDB 


11 

51 

(((holder support carrier platent boat) with 

USPAT; 

2002/10/28 



(scr n$1 grid$1 substrate$1 article$1 

US-PGPUB; 

17:25 



coll ctor)) with (integral int g rally ((singl 

EPO;JP ; 




unitary one) adj piec ) unitary)) and 429/$ 

DERWENT; 





IBM.TDB 



S arch History 10/28/02 8:09:28 PM Pag 1 


12 

1 

3556853.pn. 

USPAT; 

2002/10/28 




US-PGPUB; 

17:18 




EPO; JPO; 





DERWENT; 





IBM.TDB 


14 

5055 

(((h Id r support carri r plat nt boat) with 

USPAT; 

2002/10/28 



(screen$1 grid$1 substrate$1 article$1 

US-PGPUB; 

17:18 



collector)) with (integral integrally ((single 

EPO; JPO; 




unitary one) adj piece) unitary)) not 

DERWENT; 




((((holder support carrier platent boat) with 

IBM.TDB 




(screen$1 grid$1 substrate$1 article$1 





collector)) with (integral integrally ((single 





unitary one) adj piece) unitary)) and 429/$) 



15 

138 

((((holder support carrier platent boat) with 

USPAT; 

2002/10/28 



(screen$ 1 grid$1 substrate$1 article$1 

US-PGPUB; 

17:19 



collector)) with (integral integrally ((single 

EPO; JPO; 




unitary one) adj piece) unitary)) not 

DERWENT; 




((((holder support carrier platent boat) with 

IBM.TDB 




(screen$1 grid$1 substrate$1 article$1 





collector)) with (integral integrally ((single 





unitary one) adj piece) unitary)) and 429/$)) 





and 204/$ 



16 

407 

118/500.ccls. and (integral integrally 

USPAT; 

2002/10/28 



((single unitary one) adj piece) unitary) 

US-PGPUB; 

17:21 




EPO; JPO; 





DERWENT; 





IBM.TDB 


17 

651573 

(11 8/500. eels, and (integral integrally 

USPAT; 

2002/10/28 



((single unitary one) adj piece) unitary)) and 

US-PGPUB; 

17:22 



grid$1 or screen$1 

EPO; JPO; 





DERWENT; 





IBM.TDB 


18 

47 

(11 8/500. eels, and (integral integrally 

USPAT; 

2002/10/28 



((single unitary one) adj piece) unitary)) and 

US-PGPUB; 

17:40 



(grid$1 orscreen$1) 

EPO; JPO; 





DERWENT; 





IBM.TDB 


19 

594 

29/2. eels. 

USPAT; 

2002/10/28 




US-PGPUB; 

17:25 




EPO; JPO; 





DERWENT; 





IBM.TDB 


20 

71 

29/2. eels, and (integral integrally ((single 

USPAT; 

2002/10/28 



unitary one) adj piece) unitary) 

US-PGPUB; 

17:35 




EPO; JPO; 





DERWENT; 





IBM.TDB 


21 

3 

("1797506" | "2692019" | "3853626").PN. 

USPAT 

2002/10/28 





17:31 

24 

6 

4221032.URPN. 

USPAT 

2002/10/28 





17:31 

25 

7 

44691 45.URPN. 

USPAT 

2002/10/28 





17:33 


Search Hist 


ry 10/28/02 8:09:28 PM Pag 2 


26 

4 

("1069809" | "4469145" | "5093971" | 

USPAT 

2002/10/28 



"5401278").PN. 


17:34 

28 

4 

("1069809" | "4469145" | "5093971" | 

USPAT 

2002/10/28 



"5401 278"). PN. 


17:35 

30 

0 

5652074.URPN. 

USPAT 

2002/10/28 





17:35 

31 

7 

44691 45.URPN. 

USPAT 

2002/10/28 





17:35 

32 

0 

5652074.URPN. 

USPAT 

2002/10/28 





17:35 

33 

4 

("1069809" | "4469145" | "5093971" | 

USPAT 

2002/10/28 



"5401 278"). PN. 


17:35 

35 

2 

"5652074" 

USPAT; 

2002/10/28 




US-PGPUB; 

17:35 




EPO; JPO; 





DERWENT; 





IBM_TDB 


36 

9 

("3841362" | "4443918" | "4547939" | 

USPAT 

2002/10/28 



"4606383" | "4878521" | "4878522" | 


17:38 



"4932443" | "5276960" | "5467805").PN. 



37 

407486 

screens! grids$1 mesh 

USPAT; 

2002/10/28 




US-PGPUB; 

17:41 




EPO; JPO; 





DERWENT; 





IBM.TDB 


38 

407483 

screens! grids! mesh 

USPAT; 

2002/10/28 




US-PGPUB; 

17:41 




EPO; JPO; 





DERWENT; 




• 

IBM.TDB 


39 

63815 

meshing 

USPAT; 

2002/10/28 




US-PGPUB; 

17:41 




EPO; JPO; 





DERWENT; 





IBM.TDB 


40 

447566 

(screens! grids$1 mesh) meshing 

USPAT; 

2002/10/28 




US-PGPUB; 

17:41 




EPO; JPO; 





DERWENT; 





IBM.TDB 


41 

32674 

(holder support carrier platent boat) with 

USPAT; 

2002/10/28 



((screens! grids$1 mesh) meshing) 

US-PGPUB; 

17:42 




EPO; JPO; 





DERWENT; 





IBM_TDB 


42 

3962 

((screens! grids$1 mesh) meshing) near5 

USPAT; 

2002/10/28 



(integral integrally ((single unitary one) adj 

US-PGPUB; 

17:44 



pi c ) unitary) 

EPO; JPO; 





DERWENT; 





IBM.TDB 



S arch Hist 


ry 10/28/02 8:09:28 PM Pag 3 


43 

341 

((hold r supp rt carri r plat nt boat) with 

USPAT; 

2002/10/28 



((scr ns! grids$1 m sh) m shing)) with 

US-P PUB; 

17:48 



(((scr ns! grids$1 m sh) m shing) n ar5 

EPO; JPO; 




(int gral int grally ((singl unitary n ) adj 

DERWENT; 




pi ce) unitary)) 

IBM_TDB 


44 

1 

1985-236559.NRAN. 

DERWENT 

2002/10/28 
17:44 

45 

8 

meshing near2 (stamp$3) 

USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

2002/10/28 
17:52 

46 

523 

29/2.ccls. not (29/2.ccls. and (integral 

USPAT; 

2002/10/28 



integrally ((single unitary one) adj piece) 

US-PGPUB; 

18:27 



unitary)) 

EPO; JPO; 

DERWENT; 

IBMTDB 


47 

0 

59114763.URPN. 

USPAT 

2002/10/28 
18:02 

210 

2 

3095633.URPN. 

USPAT 

2002/10/28 
18:14 

211 

1 

4435885.URPN. 

USPAT 

2002/10/28 
18:14 

212 

6 

("3095633" | "3580122" | "3621543" | 
"3916515" | "3989539" | "4016633")-PN. 

USPAT 

2002/10/28 
18:14 

233 

16 

probst-j$.in. and (grid$1 screen$1) 

USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMTDB 

2002/10/28 
18:28 

234 

445 

429/241 -eels. 

USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

2002/10/28 
18:28 

235 

340 

429/21 Lccls. 

USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM.TDB 

2002/10/28 
18:28 

236 

751 

429/241 -eels. 429/21 Lccls. 

USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM.TDB 

2002/10/28 
18:29 

237 

694 

(429/241 .eels- 429/21 Lccls.) not 29/2.ccls. 

USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM.TDB 

2002/10/28 
18:29 


Search Hist 


ry 10/28/02 8:09:28 PM Pag 4 


239 

117 

((429/241. eels. 429/21 Lccls.) n t 29/2.ccls.) 

USPAT; 

2002/10/28 



and (int gral integrally ((singl unitary on ) 

US-P PUB; 

18:45 



adj piec ) unitary) 

EP ;JPO; 





DERWENT; 





IBM.TDB 


240 

4 

("2684396" | "2716146" | "3738871" | 

USPAT 

2002/10/28 



"395601 2"). PN. 


18:42 

244 

4 

40911 92. URPN. 

USPAT 

2002/10/28 





18:42 

245 

4 

("3453145" | "4091192" | "4331747" | 

USPAT 

2002/10/28 



"4336704"). PN. 


18:42 

247 

2 

4528255.URPN. 

USPAT 

2002/10/28 





18:43 

248 

447563 

screens! grids! mesh meshing 

USPAT; 

2002/10/28 




US-PGPUB; 

18:46 




EPO; JPO; 





DERWENT; 





IBM.TDB 


249 

3524419 

plural plurality mutiple several multiplicity 

USPAT; 

2002/10/28 




US-PGPUB; 

18:47 




EPO; JPO; 





DERWENT; 





IBM.TDB 


250 

10117 

(screens! grids! mesh meshing) near2 (plural 

USPAT; 

2002/10/28 



plurality mutiple several multiplicity) 

US-PGPUB; 

18:50 




EPO; JPO; 





DERWENT; 





IBM.TDB 


251 

671 

((screens! grids! mesh meshing) near2 

USPAT; 

2002/10/28 



(plural plurality mutiple several multiplicity)) 

US-PGPUB; 

18:52 



with (extend or extending) 

EPO; JPO; 





DERWENT; 





IBM.TDB 


252 

651 

(((screens! grids! mesh meshing) near2 

USPAT; 

2002/10/28 



(plural plurality mutiple several multiplicity)) 

US-PGPUB; 

18:55 



with (extend or extending)) not (battery 

EPO; JPO; 




batteries electrochemical) 

DERWENT; 





IBM.TDB 


253 

20 

(((screens! grids! mesh meshing) near2 

USPAT; 

2002/10/28 



(plural plurality mutiple several multiplicity)) 

US-PGPUB; 

18:52 



with (extend or extending)) not ((((screens! 

EPO; JPO; 




grids! mesh meshing) near2 (plural plurality 

DERWENT; 




mutiple several multiplicity)) with (extend or 

IBM.TDB 




extending)) not (battery batteries 





electrochemical)) 



254 

589 

((screens! grids! mesh meshing) near2 

USPAT; 

2002/10/28 



(plural plurality mutiple several multiplicity)) 

US-PGPUB; 

18:55 



with (carri r support hold r plat n boat) 

EPO; JPO; 





DERWENT; 





IBM.TDB 



Search History 10/28/02 8:09:28 PM Pag 5 


255 

0 

((((scr ns! grids! m sh meshing) n ar2 

USPAT; 

2002/10/28 



(plural plurality mutipl s veral multiplicity)) 

US-P PUB; 

18:58 



with (ext nd or xt tiding)) n t ((((sere ns! 

EPO; JPO; 




grids! mesh m shing) near2 (plural plurality 

DERWENT; 




mutiple several multiplicity)) with ( xtend or 

IBM.TDB 




xt nding)) n t (batt ry batt ri s 





electrochemical))) not (battery batteries 





electrochemical) 



256 

829 

29/412 

USPAT; 

2002/10/28 




US-PGPUB; 

18:58 




EPO; JPO; 





DERWENT; 





IBM.TDB 


257 

31 

29/412 and (grid$1) 

USPAT; 

2002/10/28 




US-PGPUB; 

19:00 




EPO; JPO; 





DERWENT; 





IBM.TDB 


258 

42 

29/412 and screen$1 

USPAT; 

2002/10/28 




US-PGPUB; 

19:00 




EPO; JPO; 





DERWENT; 





IBM.TDB 


259 

39 

(29/412 and screen$1) not (29/412 and 

USPAT; 

2002/10/28 



(grid$1)) 

US-PGPUB; 

19:01 




EPO; JPO; 





DERWENT; 





IBM.TDB 


260 

813 

29/412 not (battery batteries 

USPAT; 

2002/10/28 



electrochemical) 

US-PGPUB; 

19:01 




EPO; JPO; 





DERWENT; 





IBM.TDB 


261 

16 

29/412 not (29/412 not (battery batteries 

USPAT; 

2002/10/28 



electrochemical)) 

US-PGPUB; 

19:02 




EPO; JPO; 





DERWENT; 





IBM.TDB 


262 

11997 

118/423 118/428/ 118/500 118/502 118/503 

USPAT; 

2002/10/28 



118/724 118/728 204/297.$2 206/454 206/710 

US-PGPUB; 

19:05 



206/711 206/712 206/832 206/833 432/261 

EPO; JPO; 




432/241 

DERWENT; 





IBM.TDB 


263 

124554 

427/$.ccls. 

USPAT; 

2002/10/28 




US-PGPUB; 

19:05 




EPO; JPO; 





DERWENT; 





IBM.TDB 


264 

1216 

(118/423 118/428/ 118/500 118/502 118/503 

USPAT; 

2002/10/28 



118/724 118/728 204/297.$2 206/454 206/710 

US-PGPUB; 

19:06 



206/711 206/712 206/832 206/833 432/261 

EPO; JPO; 




432/241 ) and (sere n$1 grid$1 m sh 

DERWENT; 




m shing) 

IBM.TDB 



S arch Hist ry 10/28/02 8:09:28 PM Pag 6 


265 

424 

((118/423 118/428/ 118/500 118/502 118/503 

USPAT; 

2002/10/28 



118/724 118/728 204/297.$2 206/454 206/710 

US-P PUB; 

19:14 



206/711 206/712 206/832 206/833 432/261 

EP ;JPO; 




432/241 ) and (scr n$1 grid$1 m sh 

DERWENT; 




m shing)) and (integral integrally ((singl 

IBM.TDB 




unitary on ) adj piece) unitary) 



266 

0 

(((118/423 118/428/ 118/500 118/502 118/503 

USPAT; 

2002/10/28 



118/724 118/728 204/297.$2 206/454 206/710 

US-PGPUB; 

19:15 



206/711 206/712 206/832 206/833 432/261 

EPO; JPO; 




432/241 ) and (screen$1 grid$1 mesh 

DERWENT; 




meshing)) and (integral integrally ((single 

IBM.TDB 




unitary one) adj piece) unitary)) and datum 



267 

16 

(1 1 8/423 1 1 8/428/ 1 1 8/500 1 1 8/502 1 1 8/503 

USPAT; 

2002/10/28 



118/724 118/728 204/297.$2 206/454 206/710 

US-PGPUB; 

19:15 



206/711 206/712 206/832 206/833 432/261 

EPO; JPO; 




432/241 ) and datum 

DERWENT; 





IBM_TDB 


268 

4515 

29/2 29/623.? 

USPAT; 

2002/10/28 




US-PGPUB; 

19:15 




EPO; JPO; 





DERWENT; 





IBM.TDB 


269 

4 

(29/2 29/623.?) and datum 

USPAT; 

2002/10/28 




US-PGPUB; 

19:16 




EPO; JPO; 





DERWENT; 





IBM.TDB 


270 

33842 

429/$.ccls. 

USPAT; 

2002/10/28 




US-PGPUB; 

19:16 




EPO; JPO; 





DERWENT; 





IBM_TDB 


271 

17 

429/$.ccls. and datum 

USPAT; 

2002/10/28 




US-PGPUB; 

19:17 




EPO; JPO; 





DERWENT; 





IBMJTDB 


272 

181266 

one adj piece 

USPAT; 

2002/10/28 




US-PGPUB; 

19:18 




EPO; JPO; 





DERWENT; 





IBMJTDB 


273 

145455 

unitary 

USPAT; 

2002/10/28 




US-PGPUB; 

19:20 




EPO; JPO; 





DERWENT; 





IBMJTDB 


274 

308168 

(one adj piece ) or unitary 

USPAT; 

2002/10/28 




US-P PUB; 

19:20 




EPO; JPO; 





DERWENT; 





IBMJTDB 



Sarh Hist 


ry 10/28/02 8:09:28 PM Page 7 


275 

6117 

(( n adj pi c ) r unitary) and (grids! 

USPAT; 

2002/10/28 



scr ns$1) 

US-PGPUB; 

19:20 




EPO; JPO; 





DERWENT; 


■ 



IBMJTDB 


276 

88 

((on adj pi c ) r unitary) n ar3 (grids! 

USPAT; 

2002/10/28 



screens$1) 

US-PGPUB; 

19:20 




EPO; JPO; 





DERWENT; 





IBM_TDB 


277 

1642 

(holder support carrier platent boat handler) 

USPAT; 

2002/10/28 



with (screen$1 grid$1 substrate$1 article$1 

US-PGPUB; 

19:49 



collector) with (unitary or ((single or one) 

EPO; JPO; 




adj piece)) 

DERWENT; 





IBM.TDB 


278 

13 

((holder support carrier platent boat 

USPAT; 

2002/10/28 



handler) with (screen$1 grid$1 substrate$1 

US-PGPUB; 

19:29 



article$1 collector) with (unitary or ((single 

EPO; JPO; 




or one) adj piece))) and 429/$ 

DERWENT; 





IBM_TDB 


279 

1629 

((holder support carrier platent boat 

USPAT; 

2002/10/28 



handler) with (screen$1 grid$1 substrate$1 

US-PGPUB; 

19:29 



article$1 collector) with (unitary or ((single 

EPO; JPO; 




or one) adj piece))) not (((holder support 

DERWENT; 




carrier platent boat handler) with (screen$1 

IBM.TDB 




grid$1 substrate$1 article$1 collector) with 





(unitary or ((single or one) adj piece))) and 





429/$) 



280 

108 

(((holder support carrier platent boat 

USPAT; 

2002/10/28 



handler) with (screen$1 grid$1 substrate$1 

US-PGPUB; 

19:33 



article$1 collector) with (unitary or ((single 

EPO; JPO; 




or one) adj piece))) not (((holder support 

DERWENT; 




carrier platent boat handler) with (screen$1 

IBMJTDB 




grid$1 substrate$1 article$1 collector) with 





(unitary or ((single or one) adj piece))) and 





429/$)) and 29/$ 



281 

646 

((plural plurality mutiple several multiplicity) 

USPAT; 

2002/10/28 



near3 (screen$1 grid$1 substrate$1 

US-PGPUB; 

19:44 



article$1 collector)) with (unitary or ((single 

EPO; JPO; 




or one) adj piece)) 

DERWENT; 





IBM_TDB 


282 

613 

(((plural plurality mutiple several 

USPAT; 

2002/10/28 



multiplicity) near3 (screen$1 grid$1 

US-PGPUB; 

19:41 



substrate$1 article$1 collector)) with 

EPO; JPO; 




(unitary or ((single or one) adj piece))) not 

DERWENT; 




(battery batteries electrochemical "current 

IBM.TDB 




collector) 




S arch History 10/28/02 8:09:28 PM Page 8 


283 

33 

(((plural plurality mutipl several 

USPAT; 

2002/10/28 



multiplicity) n ar3 (scr en$1 grid$1 

US-P PUB; 

19:43 



substrat $1 articl $1 coll ctor)) with 

EPO; JPO; 




(unitary r ((single r n ) adj pi c ))) n t 

DERWENT; 




((((plural plurality mutipl s v ral 

IBMTDB 




multiplicity) n ar3 (scr en$1 grid$1 





substrate$1 article$1 collector)) with 





(unitary or ((single or one) adj piece))) not 





(battery batteries electrochemical "current 





collector")) 



284 

33842 

429/$.ccls. 

USPAT; 

2002/10/28 




US-PGPUB; 

19:43 




EPO; JPO; 





DERWENT; 





IBM.TDB 


285 

7 

(((plural plurality mutiple several 

USPAT; 

2002/10/28 



multiplicity) near3 (screen$1 grid$1 

US-PGPUB; 

19:44 



substrate$1 article$1 collector)) with 

EPO; JPO; 




(unitary or ((single or one) adj piece))) and 

\ * %\ w w m r www 

DERWENT; 




429/$.ccls. 

IBM_TDB 


287 

378 

((plural plurality multiple multiplicity) near3 

USOCR 

2002/10/28 



(screen$1 grid$1 substrate$1 article$1 


19:49 



collector)) with (unitary or ((single or one) 





adj piece)) 



288 

1 

(((plural plurality multiple multiplicity) near3 

USOCR 

2002/10/28 



(screen$1 grid$1 substrate$1 article$1 


19:48 



collector)) with (unitary or ((single or one) 





adj piece))) and 429/$ 



289 

368 

(((plural plurality multiple multiplicity) near3 

USOCR 

2002/10/28 



(screen$1 grid$1 substrate$1 article$1 


19:48 



collector)) with (unitary or ((single or one) 





adj piece))) not (battery batteries 





electrochemical) 



290 

10 

(((plural plurality multiple multiplicity) near3 

USOCR 

2002/10/28 



(screen$1 grid$1 substrate$1 article$1 


19:48 



collector)) with (unitary or ((single or one) 





adj piece))) not ((((plural plurality multiple 

m ■ www \ \ A \ 1^ r * r 





multiplicity) near3 (screen$1 grid$1 





substrate$1 article$1 collector)) with 





(unitary or ((single or one) adj piece))) not 

\ mW W w / mm Www 





(battery batteries electrochemical)) 



291 

8291 

(screen$1 grid$1 substrate$1 article$1 

USOCR 

2002/10/28 



collector)) with (unitary or ((single or one) 


19:58 



adi niece) 



292 

17401 

(holder support carrier platent boat handler) 

USPAT; 

2002/10/28 



near4 (unitary or ((single or one) adj piece)) 

US-PGPUB; 

19:51 




EPO; JPO; 





DERWENT; 





IBM.TDB 


293 

692 

((h Id r support carri r plat nt boat 

USPAT; 

2002/10/28 



handler) n ar4 (unitary or ((singl r n ) 

US-P PUB; 

19:55 



adj pi ce))) and ((hold r supp rt carri r 

EPO; JPO; 




plat nt boat handl r) n ar8 (grid$1 

DERWENT; 




sere n$1 m sh$3)) 

IBM.TDB 



S arch Hist ry 10/28/02 8:09:28 PM Pag 9 


294 

625 

(((h Id r supp rt carri r plat nt boat 

USPAT; 

2002/10/28 



handler) n ar4 (unitary r ((singl r n ) 

US-P PUB; 

19:55 



adj piec ))) and ((h Id r supp rt carri r 

EP ;JPO; 




platent b at handl r) n ar8 (grid$1 

DERWENT; 




scr en$1 m sh$3))> not (batt ry batteri s 

IBM.TDB 




lectrochemical) 



295 

67 

(((holder support carrier platent boat 

USPAT; 

2002/10/28 



handler) near4 (unitary or ((single or one) 

US-PGPUB; 

19:55 



adj piece))) and ((holder support carrier 

EPO; JPO; 




platent boat handler) near8 (grid$1 

DERWENT; 




screen$1 mesh$3))) not ((((holder support 

IBM.TDB 




carrier platent boat handler) near4 (unitary 





or ((single or one) adj piece))) and ((holder 





support carrier platent boat handler) near8 





(grid$1 screen$1 mesh$3))) not (battery 





batteries electrochemical)) 



296 

862 

(screen$1 grid$1 collector mesh meshing)) 
near3 (unitary or ((single or one) adj piece) 

USOCR 

2002/10/28 
19:59 

297 

1866 

(screen$1 grid$1 collector mesh meshing)) 

USPAT; 

2002/10/28 



near3 (unitary or ((single or one) adj piece) 

US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM.TDB 

19:59 

298 

1596 

( (screen$1 grid$1 collector mesh meshing)) 

USPAT; 

2002/10/28 



near3 (unitary or ((single or one) adj piece)) 

US-PGPUB; 

20:02 



not (battery batteries electrochemical 429/$ 

EPO; JPO; 




29/$6) 

DERWENT; 
IBM.TDB 


299 

270 

( (screen$1 grid$1 collector mesh meshing)) 

USPAT; 

2002/10/28 



near3 (unitary or ((single or one) adj piece)) 

US-PGPUB; 

20:03 



not (( (screen$1 grid$1 collector mesh 

EPO; JPO; 




meshing)) near3 (unitary or ((single or one) 

DERWENT; 




adj piece)) not (battery batteries 

IBM.TDB 




electrochemical 429/$ 29/$6)) 




S arch Hist ry 10/28/02 8:09:28 PM Pag 10 



U 

1 

_ Document=tD~ 

Issue Dat 

Pag s 

Title 

Current R 

1 

B 


US 6338919 
B1 

20020115 

13 

El ctrode plate for 1 ad-acid 
battery 

429/242 

2 

IS 


US 6202271 
B1 

20010320 

20 

M th d and apparatus f r 
manufacturing xpanded 
mesh sheet and battery using 
this expanded mesh sheet 

29/6.2 

3 


0 

US 5948566 A 

19990907 

12 

Method for making lead-acid 
grids and cells and batteries 
using such grids 

429/225 

4 

IS) 

B 

US 5762654 A 

19980609 

8 

Method for making lead-acid 
grids and cells and batteries 
using such grids 

29/623.5 

5 

IEI 


US 5682928 A 

19971104 

11 

Method and apparatus for 
making battery plates 

141/33 

6 

IS 


US 5276960 A 

19940111 

30 

Method for the manufacture 
of lead-acid batteries and an 
associated apparatus and 
associated lead-acid battery 

29/623.5 

7 

E 


US 5079111 A 

19920107 

30 

Method for the manufacture 
of lead-acid batteries and an 
associated apparatus and 
associated lead-acid battery 

429/241 

8 

0 

□ 

US 4982482 A 

19910108 

30 

Method for the manufacture 
of lead-acid batteries and an 
associated apparatus and 
associated lead-acid battery 

29/2 

9 

H 


US 4932443 A 

19900612 

10 

Method and apparatus for 
applying paste to battery 
grids 

141/1.1 

10 



US 4528255 A 

19850709 

10 

Grids for 1 ctric storage 
batteri s 

429/233 

11 

El 


US 4469145 A 

19840904 

4 

M th d of making battery 
plates 

141/1.1 


10/28/2002, EAST version: 1.03.0002 



Current XR ff 

Retrieval 
Classif 

Inventor 

S 

c 

p 

2 

3 

4 

5 

1 

29/2; 
429/241 


Oma , Taka t al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

2 

29/2; 
29/6.1 


Goda, Yoshio et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

3 

29/2; 

29/623.5; 

429/226; 

4Z9/zjj; 

429/242; 

429/245 


Larsen, Steven R. et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

4 

29/2 


Kump, William H. et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

5 

141/1.1; 
29/2; 
29/623.3; 
29/623.5 


Keith, Larry T. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

6 

141/1.1; 
429/242 


Wheadon, Ellis G. et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

7 

429/225; 
429/242 


Wheadon, Ellis G. et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

8 

429/211; 
429/241 


Wheadon, Ellis G. et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

9 

141/125; 

141/280; 

141/32; 

141/33; 

141/89; 

29/2; 

29/623.3; 
29/623.5 


Karolek, Neil C. et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

10 

29/2; 

29/623.1; 

429/241 


Hayes, Micha I H. et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

11 

OHIO! 

Z9/Z; 

29/623.5; 

429/241 


Fl tch r, N rman W. et 
al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


10/28/2002, EAST Version: 1.03.0002 



I mag D c. 

uispiayea 

PT 

1 

US 6338919 

□ 

2 

US 6202271 

□ 

3 

US 5948566 

□ 

4 

US 5762654 

□ 

5 

US 5682928 

□ 

6 

US 5276960 

□ 

7 

US 5079111 

□ 

8 

US 4982482 

□ 

9 

US 4932443 

□ 

10 

US 4528255 

□ 

11 

US 4469145 

□ 


10/28/2002, EAST Version: 1.03.0002 



U 

1 

^DocumenVID" - 

Issue Dat 

Pag s 

Title 

Current OR 

12 

m 

IS 

US 4221032 A 

19800909 

6 

M th d f forming expand d 
metal grids particularly lead 
grids f r st rage batt ry 
plat s 

29/2 

13 

[x] 

IS 

US 4054238 A 

aM Af^. wm aM Afm\ mfm\ 

19771018 

10 

Method, apparatus and lead 
frame for assembling leads 
with terminals on a substrate 

mm.AmA%, MAI mm^m A\ 

228/173.1 

14 

IS 

IS 

US 3916515 A 

m mmmm mm a A A^ A 

19751104 

4 

Method of producing printed 
circuit board in multiple units 

29/837 

15 

El 

IS 

US 3697816 A 

19721010 

7 

ELECTRIC NETWORK AND 

MPTHOn nc Ml A |T IN fS CAMP 
WE 1 fl \J V Ur IVI FA rY 1 PI w 

361/813 

16 

E 

IS 

JP 60150557 A 

19850808 

2 

PRODUCTION OF GRID BODY 
FOR PASTE TYPE ELECTRODE 


17 

El 

IS 

JP 60039767 A 

19850301 

4 

■ ■ m\ m. ■ ■ ■ mmt m Am ^mm m m mm* mmt Am. mm Am. mm* ■ Am, 

MANUFACTURE OF GRIDS 
FOR LEAD STORAGE 
BATTERY 


18 

Kl 

IS 

JP 59191264 A 

19841030 

4 

m\m m\ m. m m m mm m ami ■ mm mm Am mm ■%mB.ava 

MANUFACTURE OF PANEL 
GRID FOR LEAD STORAGE 
BATTERY 


19 

IE 

H 

JP 59180972 A 

19841015 

4 

mm m mmm m mm m\ a*, mm ■ ■ mm m m ■ Am, m\ m p*h>i ■ Am mm 

MANUFACTURING METHOD 
FOR LEAD STORAGE 
BATTERY 

D#*i I I mm W\ 1 


20 



JP 58209861 A 

19831206 

3 

MANUFACTURE OF 

FYPANnFI) GRID PLATE 


21 


IS 

JP 58102467 A 

19830618 

5 

MANUFACTURE OF PLATE 
FOR LEAD-ACID BATTERY 


22 

Ei 

IS 

JP 58100362 A 

19830615 

3 

mm\ mW Am\ mm B m\ ■ mfmm Am\ ^Bfc. ^BV ■ ■ mtrnW BBB1 ^Bk BBBI 

MANUFACTURE OF 
ELECTRODE PLATE FOR LEAD 
BATTERY 


23 

IS 

IS 

JP 55143779 A 

19801110 

3 

UAUIICA^TIIDE ADIIADATIIC 

MANUrACTURC APPAKATUo 

OF DIE-CUT PLATE FOR 
BATTERY 



10/28/2002, EAST Version: 1.03.0002 



Current XR ff 

Retrieval 
Classif 

Inventor 

S 

c 

p 

2 

3 

4 

5 

12 

29/6.1 


C usin , B rnard A. et 
al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

13 

174/52.4; 

228/5.1; 

228/6.2; 

29/827; 

428/584 


■ ■ ■ mm mm mmn M ■ 

Lloyd, Harold E. et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

14 

29/885; 
361/760; 

361/779; 

83/108; 

83/25 


Walsh, Matthew John 
et al. 

I — i 

□ 

I — I 

□ 

I — I 

□ 

l — i 

□ 

□ 

l — i 

□ 

f— 1 

□ 

15 

361/809 


Dull, Helmut 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

16 

29/2 


KITO, KAORU 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

17 

29/2 


FURUYA, SADAO 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

18 

29/2; 

429/225; 

429/241 


TAKAHASHI, WATARU 
et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

19 

29/2; 
29/623.1; 


KOBAYASHI, KENJI et 
al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

20 

29/2 


KOMASA, AKIO et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

21 

29/2; 
429/241 


KOMAKI, AKIO et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

22 

29/2; 
429/241 


EGUCHI, TOSHIHIDE et 
al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

23 

29/2 


SANO, ICHIRO et al. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


10/28/2002, EAST Version: 1.03.0002 



Imag Doc. 
Displayed 

PT 

12 

US 4221032 

□ 

13 

■ ■ m^ ^ mm m mm* mm» 

US 4054238 

□ 

14 

US 3916515 

□ 

15 

US 3697816 

□ 

16 

JP 60150557 A 

□ 

17 

JP 60039767 A 

□ 

18 

JP 59191264 A 

□ 

19 

JP 59180972 A 

□ 

20 

JP 58209861 A 

□ 

21 

JP 581 02467 A 

□ 

22 

JP 58100362 A 

□ 

23 

JP 55143779 A 

□ 


10/28/2002 , 


EAST version: 


1.03.0002 


July 2, 1963 j. K . shannon 3,095,633 

METHOD AND APPARATUS FOR MAKING STORAGE BATTERY PLATES 
Filed March 3. 1960 2 Sheets-Shoet 1 



10/28/2002, EAST Version: 1.03.0002 


July 2, 1963 j. k. shannon 3,095,633 

METHOD AND APPARATUS FOR MAKING STORAGE BATTERY PLATES 

2. Sheets-Sheet 2 


Filed March 3, 1960 


4 



ODDOa 

onnnn 

DDODD 
OOODD 
□DODO 

aanna 
□□□□□ 


oaoon 
oonnn 

□□□DD 
□□□□□ 
DODDD 
□□□□D 

□□□no 

OOOE3D 


n 

BBS 00 EI 


3803 EEJ083H! 0EJE3 


ZZ' zz 


■zz' *S 


J1 


□ 


n 


July 2, 1963 j. K . shannon 3,095,633 

METHOD AND APPARATUS FOR MAKING STORAGE BATTERY PLATES 
Filed March 3. 1960 2 sheets-Sheet l 



10/28/2002, EAST version: 1.03.0002 


July 2, 1963 j. k. shannon 3,095,633 

METHOD AND APPARATUS FOR MAKING STORAGE BATTERY PLATES 

2. Sheets-Sheet 2 . 


Filed March 3, 1960 



DOOlSO 
□ODDO 

□on do 

OOODD 
ODDDO 
□DODO 
DOOOD 
DDDDD 


OOODD 

ooooo 

aoooa 

□OOOD 
DOODO 
OOODO 
OOOOO 

aooEio 


a . n 

EE3B3E5E1 KSaEJ^EI 


3EEJE8! ESSES 
E I2H EBB EEHSE 


zz 



INVENTOR 
JOHN K.SHANNON 


BY 


ATTORNEYS 


10/28/2002, EAST version: 1.03.0002 


United States Patent Office 


3,095,633 

Patented July 2, 1963 


3,095,633 

METHOD AND APPARATUS FOR MAKING 

STORAGE BATTERY PLATES 
John K. Shannon, 2028 63rd Place, Kenosha, Wis. 
Filed Mar. 3, 1960, Ser. No. 12,612 
4 Claims. (CI. 29— 2) 

This invention appertains to storage batteries and more 
particularly to a novel means and method of making 
plates of the type embodying an electrical conducting 
framework for supporting and holding the active ma- 
terial (lead oxide) as commonly used in the conventional 
lead acid storage battery. 

One of the primary objects of my invention is to pro- 
vide means for making the plates and their -grid struc- 
tures from a continuously formed strip of lead or like 
electric conducting material; filling the voids of the grid 
structures with the desired lead oxide paste, and stamping 
out the plates from the strip leaving a. supporting web or 
'border i to be returned to the melting pot for the forma- 
tion . of the out going lead strip. 

Another salient object of my invention is to provide 
means for simultaneously forming upper and -lower strips 
with spaced grid structures; filling the voids of the grid 
structures with the desired lead oxide paste; oppositely 
charging the paste in the grid structures of the upper and 
lower strips; rinsing and drying the grid. structures; simul- 
taneously stamping plates with the filled grid structures 
from the strip, and finally, conveying the formed plates, 
by independent laterally extending conveyors from the 
remaining webs of the strips. 

A further important object of my invention is the pro- 
vision of means for manufacturing dry charge plates with 
a minimum , of material handling and for reducing the 
exposure of the active material to the atmosphere and 
for performing all of the steps of manufacture of the 
-plates step by step during the travel of a formed sheet 
through the apparatus and not in the atmosphere. 

A still further object of my invention is the provision 
of means for forming feed or sprocket openings in the 
strip during, the formation of the strip, whereby the strip 
can be effectively fed through the machine by the use of 
power driven sprocket wheels, or the like. 

With these and other objects in view, the invention con- 
sists in the novel construction, 'arrangement and foirrna- 
tion of parts, as will be hereinafter more: specifically de- 
scribed and claimed, and illustrated in the accompanying 
. drawings, in which drawings, 
. ; FIGURE 1 is a longitudinal sectional view through one 
form of an apparatus which 4 can he used in my method 
oi making the battery plates, the apparatus being shown 
diagrammatically; 

, FIGURE 2 is a transverse sectional view through the 
apparatus taken on the line 2—2 of FIGURE 1, (looking 
in the direction of the arrows, showing the forming and 
die roller for the strip and its -grid structures; 

FIGURE 3 is a transverse sectional view taken on the 
line 3 — 3 of FIGURE 1, looking in the direction of the 
arrows, illustrating the conveyors for carrying the posi- 
tive and negative plates laterally from the machine and 
from the webs of the strip; 

. FIGURE 4 is a fragmentary top . plan view of the 
formed strip with its grid structures, certain of the grid 
structures being shown filled with the desired lead oxide 
paste; 

FIGURE 5 is a fragmentary top plan view of the strip 
after the plates have been cut therefrom, and 

FIGURE 6 is a detail perspective view of one of .the 
complete plates. 

. Referring to the drawings, in detail, wherein similar 
reference characters designate corresponding parts 


throughout the several views, , the letter A generally indi- 
cates an apparatus^which can be used for the manufacture 
of the dry charged battery plates P (see FIGURE 6). 
The apparatus A has been shown in diagrammatic form 
6 and it is to be understood that the same can be altered and 
changed to suit, various manufacturing, conditions and 
that the apparatus has. only. been shown by way of 
example. 

As illustrated, the apparatus A is constructed to form 

10 two independent lead or similar strips, namely, a lower 
strip 10 and an upper strip 11, so that positive and nega- 
tive plates can be formed simultaneously arid whereby 
the formed plates P can be conveniently stacked as the 
same come off the machine .into groups, with plates of 

ls the groups alternated and separated by ordinary insula- 
tors. The lower strip 10 can be formed in. the following 
manner: mounted upon a frame 12 is a body 13 divided 
into a melting pot compartment 14 and a lead oxide past- 
ing compartment . IS. Mounted in the pot 14 for. rotary 

20 movement is a forming and die roller 16. The roller is 
provided at equidistantly spaced points with groups of 
die lugs or the like 17, arranged in a pattern to form a 
grid in the sheet 10, while the sheet is in its semi-molten 
condition. One compartment wall 18 is shaped to con- 

25 form to the curvature of the forming and die roller 16 
and this wall constitutes a breast against which a portion 
of the roller bears. Directly above the breast 18 the 
compartment 14 is enlarged to form the pot, as indicated 
: by the reference character 19, in which the lead or similar 

30 material is reduced to a molten state. Any desired type 
of heating means can be employed for this purpose, but 
as illustrated, an electric immersion heater 20 is em- 
ployed. The lower ends of the compartments 14 and IS 
are joined by a guide slot or way 21, which is preferably 

35 of a width and height corresponding closely to the width 
and height of the formed strip 10, as will how be set 
forth. It can be seen however, that the formed 'strip 10 
leaves the bottom of the compartment 14, is fed through 
the slot 21 and through the bottom of the pasting com- 

40 partment or chamber 15 and then out of said chamber. 
As the lead . is melted the same flows against the upper 
end of the roller 16 and during the rotation of the roller 
the same carries the molten metal against the breast 18 
and the roller 16 and breast 18 cooperate to form the 

45 strip of a desired width and thickness and the die lugs 17 
■ form in the strip continuously spaced groups of openings 
22 which constitute grid structures for the formed plates. 
The strip, of course, is fed forwardly, as the same cools 
under the pasting chamber 15 and out of the pasting 

50 chamber toward other portions of the apparatus as will 
also be set forth. 

During the forming of the openings 22 in the strip, 
the roller 16 also forms sprocket openings 22' therein. 
In view of the fact that certain stamping operations 

55 take place, as will also be later set forth, , it is desirable 
to move the strip 10 forward in a step by step movement, 
and actually, this step by step movement also provides 
cooling intervals : for the strip. . Any desired type of inter- 
mittent movement can be provided, but as shown, I pro- 

60 vide a power driven shaft 23 having keyed or otherwise 
secured thereto a gear 23' having spaced groups of teeth 
and spaces between the teeth. This gear 23' meshes 
with a spur gear 24 mounted on a rotatable. counter- 
shaft 25. The shafts 23 and 25 can be carried by a 

55 bracket 26 secured, to the frame 12. So far, it can be 
seen that the gear 24 is intermittently driven by : the 
gear 23' and this intermittent movement is transferred 
to the forming and die roller 16 by any suitable mech- 
anism such as a belt 27 trained about pulley wheels 

70 keyed respectively to the shaft 25 and to the hub or 
bearing shafts of the roller 16; Certain mechanism is 
driven from the roller, as will also later appear. 
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Rotatably mounted in the lower part of the pasting 
compartment 15 is a pasting roller 28, and as the strip 
10 passes under the chamber, the roller 28 bears against 
the strip and forces the paste in the chamber into the 
voids or openings 22 of the spaced groups of openings 
of the grid structures. One wall 29 can constitute a 
scraping or doctor blade which scrapes off excess paste 
from the strip. This roller is continuously driven at 
a desired rate of speed from a power driven shaft 30 
and this shaft is operativcly connected to the roller 28 
in any desired way, such as through the medium of a 
belt and pulleys. 

As previously brought out, the lower strip 10 and the 
upper strip 11 are formed simultaneously and hence, 
I arrange in advance of the body 13 a duplicate struc- 
ture just described for forming the strip 11 and filling 
the voids of the grid structures with the lead oxide. 
Briefly, the means for forming the strip 11 consists of 
a body 31 mounted upon a frame 32 and this body 
31 includes a chamber 33 and a chamber 34 for the 
lead oxide paste. Rotatably mounted in the chamber 
33 is the forming and die roller 35, which is of the 
same character as the forming and die roller 16. The 
roller 35 bears against a forming breast 36 constituting 
one wall of the chamber and the upper part of the cham- 
ber constitutes a pot for molten lead and the lead is 
reduced to its molten condition and maintained in its 
molten condition by a heater 37. The strip 11, as it is 
formed with the spaced grid structures, passes under the 


10 


15 


20 


25 


trolyte and rinse water from one compartment to the 
other. The division wall 41 is likewise provided with 
upper and lower slots 59 and 60 for the passage of the 
strips therethrough and into the drying compartment 44 
and the walls of these slots 59 and 60 are provided with 
rubber grommets 61 or like elements for engaging the 
upper and lower faces of the strips to reduce the flow 
of water from the compartment 43 into the compart- 
ment 44 to a minimum. The rear wall 47 is also pro- 
vided with upper and lower guide and exit slots 62 and 
63 to permit the passage of the strips from out of the 
cylinder or tank 39 and the walls of these slots can be 
provided with rubber sealing grommets 66, or the like. 

The compartment for the electrolyte is provided with a 
filling and escape pipe 67 for the electrolyte. The drying 
compartment has communicating therewith a conduit 68 
for incoming fresh air and a conduit 69 for outgoing air. 
The air can be heated and forced through the compart- 
ment 44 by suitable blower mechanism. 

In actual practice, the strips just prior to their en- 
trance into the tank or shell 39 can be passed through a 
cooling chamber (not shown) to condition the oxide, 
but this is not important to the present invention. 

It ds also preferred to negatively charge the upper strip 
11 and -to positively charge the lower strip 10. Thus, 
strip 11 and 10 have connected thereto by rollers, negative 
and positive leads 70 and 71 and the charging takes place 
in chamber 42. 
From the description so far, it can be seen that the 


compartment 34 and the compartment 34 has mounted 30 pasted strips 10 and 11 are fed through the shell or tank 


therein a pasting roller 38 which fills the voids of the 
grid structures with the paste. The forming die roller 
35 and pasting roller 38 are driven in the same manner 
as the roller 16 and roller 28. It is to be noted that 


39 and the oppositely charged strips are first treated by 
the electrolyte; second the strips are rinsed and third 
the strips are then dried. The strips 10 and 11 continue 
their step by step movement from the tank or shell 39 


the rollers 35 and 38 are above the rollers 16" and 28, 35 toward other mechanism, which will now be set forth. 


and hence the strips 10 and 11 are spaced apart. 

Arranged in front of the body 31 but in longitudinal 
alignment with the bodies 13 and 31 is an elongated 
cylinder or tank 39 and this tank or cylinder is divided 


As the strips 10 and 11 leave the shell or tank 39 the 
spaced grid structures are now filled with treated lead 
oxide paste oppositely charged and the next step in 
the method is stamping or punching out individual battery 


by transverse walls 40 and 41 into a series of at least 40 plates P from the upper and lower strips. This can be 


three chambers or compartments indicated respectively 
by the reference characters 42, 43 and 44. If the elongat- 
ed tank or shell 39 is of a cylindrical form, then the 
same includes a cylindrical side wall 45 and circular 


accomplished by providing a stamping or punching ma- 
chine 72. 

The stamping or punching machine 72 embodies a 
supporting frame 73 having rigidly secured thereto a bed 


front and rear end walls 46 and 47. The compartment 45 plate or anvil 74 which extends between the strips 10 and 


42 constitutes a reservoir for the electrolyte 48. The 
compartment 43 constitutes a reservoir for rinsing water 
49. The comparement 44 constitutes a drying chamber 
as will be more fully pointed out. The rinsing com- 


11. Thus, the strip 11 travels over the bed plate or anvil 
74. Mounted on the frame 73 above and below the anvil 
are die or punch plates 75 and 76 and these punch or die 
plates are of a configuration to agree with the outside 


partment 43 is preferably divided by partitions 50 into 50 shape of the battery plates being made. The punch or 


separate rinsing spaces and fresh water is continuously 
supplied to the outermost end of the compartment 49, 
by means of a fresh water inlet conducting pipe 51. The 
forward end of the compartment 49 has communicating 


die plates 75 and 76 are synchronously operated and mov- 
able toward and away from the anvil or bed plate 74 
by suitable mechanisms 77 and 78, which can be in the 
nature of hydraulic or air operated pistons working in 


therewith a pipe 52 for withdrawing the rinsing water 65 cylinders. The operating mechanisms 77 and 78 are timed 


from the compartment and it is to be noted that this pip 
52 is located adjacent to the compartment or reservoir 42 
for the electrolyte and hence any electrolyte escaping into 
the water compartment will be drawn off through the 


according to the rate of travel of the strips 10 and 11 
and according to the step by step movement thereof. 
Hence, when the strips 10 and 11 reach the anvil or bed 
plate 74, portions of the strips carrying the grid structures 


pipe 52 and the strips 10 and 11 will advance toward 00 will be above and below the anvil or bed plate, and at 


the pipe 51 and will meet progressively clearer rinsing 
water. As just intimated, the strips 10 and 11 are fed 
longitudinally through and out of the cylinder, shell 
or tank 39 and the front wall 46 has formed therein 


this time the strips will be momentarily held at rest and 
the mechanisms 77 and 78 will operate to punch out the 
plates from the strips. As the strips move beyond the bed 
plate the punched out plates will fall from the strips and 


upper and lower entrance slots 53 and 54 for the strips 65 will be received on laterally extending upper and lower 


10 and 11. The walls of these slots are provided with 
rubber grommets 55 or similar elements for engaging 
the strips to reduce the leakage of the electrolyte from 
the compartment 42 to a minimum. The division wall 


conveyors 79 and 80. The conveyor 79 extends between 
the upper and lower strips to receive the plates punched 
out of the upper strip 11. The conveyor 80 extends under 
the strip 10 and receives plates punched out therefrom. 


40 is likewise provided with upper and lower slots 56 70 Thus, the conveyors 79 and 80 carry the punched out 


and 57 for the passage of the upper and lower strips 
from the electrolyte compartment into the rinsing com- 
partment and the walls of these slots are provided with 
rubber grommets 58 or like elements for engaging the 
opposite faces of the strips to reduce the flow of elec- 


plates laterally of the machine. An operator, if so de- 
sired, can be stationed at this point so as to see that 
the punch presses will operate in correct timed relation ■ 
or to operate the punch presses himself and to see that 
75 the plates fall from the strips 10 and 11 onto the conveyors. 
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. This operator - can also stack the plates alternately with 
a separator therebetween so (that there will be a positive 
plate, a separator, a negative plate, a separator and so on. 

As.heretofore brought out; 'one of the important .fea- 
•tures of the invention resides in the fact .that there is 
no waste of lead and when the plates are punched out $ l 
from the strips, a border or web is. left .and* the border 
or web constitutes a continuation of the strips; The 
border or web portions of the strips: are then fed back 
and returned to their; melting pots 19 and 33. To effec- 
tively bring this about a supporting column 81 is provided 10 
at a point beyond the conveyors 79 and 80 and this column 
carries .through the, medium 'of brackets 82 and 83 pairs 

, of guide shoes or the like 84 and 85. These shoes function 
to guide the remaining webs or border of the strips back 
over -the punch presses and the tank. or shell 39 and ^ 
over the foodies 13 and 31. These bodies 13 and 31 
carry respectively bearing brackets 86 and 87 and these 
brackets in turn rotatably carry sprocket wheels 88 and 
89. The teeth of the sprocket wheels engage in sprocket : 
openings formed in the strips 10 and 11 at the time of 20 
the molding or. punching thereof by the'rollers 16 arid 35. 
The "sprockets 88 and 89 are power driven in any suitable 
manner and can.be driven from the rollers 16 and 35 
and this is preferred, so that the sprocket wheels 88 and : 
89 will be. driven in proper.-timed relation relative to the 25 
rollers 16 and 35, and in a step by step movement. The 
sprocket wheels 88 and 89 function to pull the remaining 
web portions of the strips .10 and 11 back toward the 
front end of the machine and to guide the webs back to the 
meltimg pots, as best shown in FIGURE 1. Thus, the 
webbing is remelted and of course, additional lead is 
poured into the melting pots from time to time. The 
strips, with the plates punched out therefrom are best 
shown in FIGURE 5, and, it. can be s&n that the strip 
has openings 90; therein corresponding to the shape and 

. size.of a battery. plate P (see FIGURE 6), punched there- 
from. . However, it is- to be noted that the remaining 
webbing leaves longitudinal borders and these borders 
carry the sprocket openings 22' for the; sprockets 88 and At\ 
89. .. ■ 40 

Again, it is pointed out that the drawings illustrate one ■ 
schematic form of an apparatus which can be used in my 
method of making complete battery plates, but it is to be 
understood that different forms of the apparatus shown 45 
can be utilized. in my method. 

For instance, the strips can be continuously advanced 
at the desired rate and . the punching dies can be made to 
move a short distance with the strips and then returned 
to their starting position for another operation. 50 . 

What I claim as new is: . -! 

1., The method of continuously and simultaneously , 
manufactoing. positive and negative battery plates which 
consists , in first making upper and lower superimposed 
continuous strips from molten metal in a- pot with spaced 55 
battery plate grid structures in the strips; . second, ad- 
vancing the strips, away from the. forming means; third, 
filling the voids of the grid structures of the spaced strips 
with lead oxide paste; fourth, activating the paste' by op- 
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pbsitely charging the strips and passing the strips through 
a tank containing electrolyte; fifth, rinsing the strips; 
sixth, .drying the strips; and seventh, simultaneously 
punching out plates from -the. spaced strips with, each 
plate embodying a pasted grid structure, both of saad 
fourth and fifth steps being performed in a closed cham- 
ber and out of me atmosphere. .. 

2. The method of manufacturing positive and negative 
plates simultaneously as set forth in claim .1, with the 
additional step of returning the strips after 'the plates 
have been punched out therefrom .to the melting pots. 

3. The method of simultaneously manufacturing pos- 
itive and negative storage battery plates as defined La claim 
1, with the additional steps of carrying the punched out 
plates laterally and away from the remaining portions of 
■ the strips. . 

4. Means for continuously and simultaneously manu- 
facturing positive and negative plates for storage batteries 
comprising spaced melting pots, means for maintaining 
metal in the pots in a molten condition, rotatable form- 
ing rollers in said pots acting against certain walls in 
the 1 pots -to provide continuously spaced superimposed 
strips with equidistantly spaced, grid structures in the 
strips, means for filling the voids in .the grid structures 
of the strips with a lead oxide paste, means including the 
forming rollers for moving the strips at a same rate of 
speed in a step by step movement, means for activating 
the paste in the strips including means for oppositely 
charging the strips , and an elongated cylinder including a 
reservoir for electrolyte, a reservoir for rinsing water 
and a drying chamber, the strips being progressively 
moved through the reservoirs and chamber, and punch 
presses including an anvil disposed between said strips 
for punching out plates from the strips with the plates 
embodying pasted grid structures, the strips being of a 
greater width than the size of .the plates whereby self- 
sustaining webbing will he left in the strips, and means . 
engaging the remaining webbing and feeding .the same 
back to the pots. 
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